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Description 

FIELD OF THE INVENTION 

s [0001] The present invention relates to a method for forming a breathable film, and more particularly, to a method 
for forming a breathable film comprising a blend of a thermoplastic polymer with an inorganic material. The breathable 
film is particularly useful as a backsheet on a disposable absorbent article. 

BACKGROUND OF THE INVENTION 

10 

[0002] Infants and other incontinent individuals wear disposable absorbent articles such as diapers to receive and 
contain urine and other body exudates. Absorbent articles function both to contain the discharged materials and to 
isolate these materials from the body of the wearer and from the wearer's garments and bed clothing. Disposable 
absorbent articles having many different basic designs are known to the art. It is also known that the exterior of dis- 

15 posable diapers can be covered with a flexible, liquid and vapor impervious sheet to prevent any absorbed liquid from 
passing through the diaper and soiling adjacent articles such as clothing, bedding and the like. These outer covers, 
generally referred to as backsheets, are often constructed from fluid impervious films such as polyethylene. Although 
such backsheets do prevent liquid from passing through the diaper, they also can make the diaper feel hot and un- 
comfortable to wear because of their impermeability to air and/or moisture. 

20 [0003] Backsheets which are pervious to vapor are generally known as breathable backsheets and have been de- 
scribed in the art. In general, these backsheets are intended to allow the passage of vapor through them while retarding 
the passage of liquid. For example, U.S. Pat. No. 3,156,342 issued to Crowe, Jr. on November 10, 1964 teaches the 
use of a microporous film as a breathable backsheet. U.S. Pat. No. 3,881,489 issued to Hartwell on May 6, 1975 
teaches a breathable backsheet comprising in combination two layers, the first of which is a low void volume perforated 

25 thermoplastic film and the second of which is a porous high void volume hydrophobic tissue. U.S. Pat. No. 3,989,86 
issued to Sisson on November 2, 1976 teaches a breathable backsheet provided with tapered hollow bosses which 
prevent the passage of liquids while allowing vapors to readily pass. 

[0004] Of the breathable backsheets, microporous films are most commonly used. Microporous films typically com- 
prise a blend of a thermoplastic polymer and an inorganic filler such as calcium carbonate. The blend undergoes pore 
30 formation upon stretching as the inorganic filler separates from the polymer due to stress concentration. The formation 
of micropores permits the film to be breathable allowing the passage of vapor through the micropores while retarding 
the passage of liquid. 

[0005] It is an object of the present invention to provide a novel process for forming a a breathable film from a blend 
of a thermoplastic polymer with an inorganic material. 

35 

SUMMARY OF THE INVENTION 

[0006] In accordance with the present invention, there is provided a method for forming a breathable film. The film 
is comprised of a blend of a thermoplastic polymer with an inorganic material being selected from the group consisting 

40 of calcium carbonate, clay and titanium dioxide, with the preferred inorganic filler being calcium carbonate. The blended 
film is fed between a pair of opposing first and second rolls. The first roll comprises a plurality of toothed regions spaced 
apart by a plurality of grooved regions wherein the toothed regions comprises a plurality of teeth. The second roll 
comprises a plurality of teeth which mesh with the teeth on the first roll. As the film is fed between the first and said 
second rolls the portion of the film passing between the grooved regions on the first roll and the teeth on the second 

45 roll remains substantially planar forming a first region in the film while the portion of the film passing between the teeth 
on the first roll and the teeth on the second roll is formed into second regions having raised rib-like elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

so [0007] While the specification concludes with claims particularly pointing out and distinctly claiming the present in- 
vention, it is believed that the present invention will be better understood from the following description in conjunction 
with the accompanying drawings, in which like reference numerals identify like elements and wherein: 

Fig. 1 is a schematic illustration of an exemplary process for forming the breathable film of the present invention; 
55 Fig. 2 is an enlarged illustration of the opposing pairs of rolls of the process of Fig. 1 ; 

Fig. 3 is a plan view illustration of a preferred embodiment of a breathable polymeric film having a first region and 
a second region of the present invention with the rib-like elements of the second region facing toward the viewer; 
Fig. 3A is a segmented, perspective illustration of the breathable film of Fig. 3 in an untensioned condition; 
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Fig. 5 is an illustration of an alternative embodiment of the opposing pairs of rolls of the process of Fig. 1 ; 

Fig. 6 is an illustration of another embodiment of the opposing pairs of rolls of the process of Fig. 1 ; and 

Fig. 7 is a schematic illustration of an alternative process for forming the breathable film of the present invention. 

5 DETAILED DESCRIPTION OF THE INVENTION 

[0008] While the present invention will be described in the context of a method for producing a breathable film which 
is particularly well suited for use as a backsheet on a disposable absorbent article such as a disposable diaper, sanitary 
napkin, or bandage the present invention is in no way limited to such application . The detailed description of the method 

10 herein will allow one skilled in the art to readily adapt the present invention to other applications. 

[0009] Referring to Fig. 1 there is schematically illustrated at 1 0 a process for forming a breathable material of the 
present invention. According to the present invention, a film 1 2 is unwound from supply roll 1 1 and travels in the direction 
indicated by the arrows associated therewith as the supply roll 11 rotates in the direction indicated by the arrows 
associated therewith. The film 12 comprises a blend of a thermoplastic polymer with an inorganic material. Suitable 

15 thermoplastic polymers include polyolefins such as polyethylenes, including linear low density polyethylene (LLDPE), 
low density polyethylene (LDPE), ultra low density polyethylene (ULDPE), high density polyethylene (HDPE), or poly- 
propylene and blends thereof with the above and other materials. Examples of other suitable thermoplastic polymers 
which may also be used include, but are not limited to, polyester, polyurethanes, compostable or biodegradable poly- 
mers, heat shrink polymers, thermoplastic elastomers, and metallocene catalyst-based polymers (e.g., INSITE® avail- 

20 able from Dow Chemical Company and Exxact® available from Exxon). 

[0010] The inorganic material or filler is selected from the group consisting of calcium carbonate, clay and titanium 
dioxide, with the preferred inorganic filler being calcium carbonate. Inorganic fillers having a particle size of from about 
1 to about 5 microns and constitute of from about 5 to about 70 percent by weight of the blend, preferably from about 
20 to about 60 percent by weight of the blend. The inorganic filler may be coated with a fatty acid ester to obtain, higher 

25 loadings in the polymer. 

[0011] The inorganic filler and the thermoplastic polymer are blended together to form a homogeneous mixture in a 
suitable mixing extruder, or in a separate preliminary compounding step. The mixture is then cast or blown into a film. 
[0012] From the supply roll 11 the film 12 is fed through a nip 51 of a pair of opposing rolls 52 and 54 of apparatus 
50. The apparatus 50 is more clearly shown in Fig: 2. Roll 52 comprises a plurality of toothed regions 56 and grooved 

30 regions 58 extending about the circumference of the roll. The toothed regions 56 include a plurality of teeth 57. Teeth 
57 are substantially parallel to the axis of roll 52. Roll 54 comprises a plurality of toothed regions 60 and grooved 
regions 62 extending about the circumference of the roll. The toothed regions 60 include a plurality of teeth 61 . Teeth 

61 are substantially parallel to the axis of roll 54. The grooved regions 58 of roll 52 are aligned with the grooved regions 

62 of roll 54. Similarly, the toothed regions 56 of roll 52 are aligned with the toothed regions 60 of roll 54 permitting 
35 teeth 57 of roll 52 to engage or intermesh with teeth 61 of roll 54. The portions of the film 12 passing between the 

grooved regions 58 and 62 will be unformed, i.e., the film 1 2 will not be formed or stretched and will remain substantially 
planar, while the portions of the film passing between toothed regions 56 and 60 will be formed and/or stretched pro- 
ducing rib-like elements in the film. 

[0013] Conventional drive means and other conventional devices which may be utilized in conjunction with the ap- 
40 paratus of Fig. 1 are well known and, for purposes of clarity, have not been illustrated in the schematic view of Fig. 1 . 
[0014] The above sequence may be repeated any number of times until the desired properties are obtained. Fur- 
thermore, the degree of engagement of opposing rolls, the dimension, shape and spacing of the teeth on the opposing 
rolls, and the size of the rolls can be chosen to produce the desired properties. 

[0015] Referring now to Fig. 3 there is illustrated a preferred embodiment of a breathable film 1 2 after having passed 
45 through the pair of opposing rolls 52 and 54 of apparatus 50. The breathable film 1 2 is shown in Fig. 3 in its substantially 
untensioned condition. The breathable film 12 is particularly well suited for use as a backsheet on an absorbent article, 
such as a sanitary napkin or a disposable diaper. The film 12 has two centerlines, a longitudinal centerline, which is 
also referred to hereinafter as an axis, line, or direction "I" and a transverse or lateral centerline, which is also referred 
to hereinafter as an axis, line, or direction T. The transverse centerline T is generally perpendicular to the longitudinal 
so centerline "I". 

[0016] Referring now to Figs. 3 and 3A, film 1 2 includes a network of distinct regions. The network includes at least 
a first region 64 and a second region 66. Film 12 includes a transitional region 65 which is at the interface between 
the first region 64 and the second region 66. Film 12 has a first surface 52a and an opposing second surface 52b. In 
the embodiment shown in Figs. 3 and 3A, the film includes a plurality of first regions 64 and a plurality of second regions 
55 66. The first regions 64 have a first axis 68 and a second axis 69, wherein the first axis 68 is preferably longer than 
the second axis 69. The first axis 68 of the first region 64 is substantially parallel to the longitudinal axis of the film 1 2 
while the second axis 69 is substantially parallel to the transverse axis of the film 12. The second regions 66 have a 
first axis 70 and a second axis 71 . The first axis 70 is substantially parallel to the longitudinal axis of the film 12, while 
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the second axis 71 is substantially parallel to the transverse axis of the film 12. In the preferred embodiment of Fig. 3, 
the first regions 64 and the second regions 66 are substantially linear, extending continuously in a direction substantially 
parallel to the longitudinal axis of the film 1 2. 

[0017] The film 12 is comprised of at least a first region and a second region, wherein the first region is visually 
5 distinct from the second region. As used herein, the term "visually distinct" refers to features of the film which are readily 
discernible to the normal naked eye when the film or objects embodying the film are subjected to normal use. 
[0018] In the preferred embodiment shown in Figs. 3 and 3A, the first regions 64 are substantially planar. That is, 
the material within the first region 64 is in substantially the same condition before and afterthe formation step undergone 
by film 12. The second regions 66 include a plurality of raised rib-like elements 74. The rib-like elements 74 have a 
10 first or major axis 76 which is substantially parallel to the transverse axis of the film 12 and a second or minor axis 77 
which is substantially parallel to the longitudinal axis of the film 12. The first axis 76 of the rib-like elements 74 is at 
least equal to, and preferably longer than the second axis 77. Preferably, the ratio of the first axis 76 to the second 
axis 77 is at least about 1 :1 or greater, and more preferably at least about 2:1 or greater. 

[0019] The rib-like elements 74 in the second region 66 may be separated from one another by unformed areas. 

15 Preferably, the rib-like elements 74 are adjacent one another and are separated by an unformed area of less than 0.1 0 
inches as measured perpendicular to the major axis 76 of the rib-like elements 74, and more preferably, the rib-like 
elements 74 are contiguous having no unformed areas between them. The dimension of the rib-like elements can also 
be varied. A more detailed description of a film having first and second regions as shown in Figs. 3 and 3A can be 
found in U.S. Pat. No. 5,51 8,801 issued to Chappell et al. on May 21 , 1 996 which is incorporated herein by reference. 

20 [0020] In a preferred embodiment the film 12 includes substantially planar first regions 64 and second regions 66 
which include raised rib-like elements 74: The portions of the film 12 forming the rib-like elements 74 of the second 
region 66 have been stretched or thinned as opposed to the thicker first regions 64 which have not been stretched or 
thinned. While the second regions 66 have been stretched or thinned, the stretching or thinning is not necessarily 
uniform throughout the second regions 66. 

25 [0021] If a preferred portion of the film has been stretched to a greater degree than as a result it may have a thickness 
dimension which is less, in addition to having a reduced thickness, the film shown may have an increased pore volume. 
The stretching of the film separates the inorganic filler from the polymer due to stress concentration creating pores in 
the film. The formation of micropores permits the film to be breathable allowing the passage of vapor therethrough 
while retarding the passage of liquid. 

30 [0022] One measurement of breathability is the moisture vapor transmission rate (MVTR) of the material. In order 
to reduce humidity and heat buildup within the diaper, it has been found that the breathable film of the present invention . 
when used as a backsheet on a disposable diaper should have a moisture vapor transmission rate of from about 500 
g/m 2 /24 hr. to about 5000 g/m 2 /24 hr., more preferably from about 1000 g/m 2 /24 hr. to about 5000 g/m 2 /24 hr., and 
most preferably from about 2000 g/m 2 /24 hr. to about 5000 g/m 2 /24 hr. 

35 [0023] The moisture vapor transmission rate is measured by the method set forth below. A known amount of CaCI 2 
is put into aflanged cup. A sample material is placed on top of the cup and held securely by a retaining ring and gasket. 
The assembly is then weighed and recorded as the initial weight. The assembly is placed in a constant temperature 
(40°C) and humidity (75% RH) chamber for five (5) hours. The assembly is then removed from the chamber and all owed 
to equilibrate for at least 30 minutes at the temperature of the room where the balance is located. The assembly is 

40 then weighed and recorded as the final weight The moisture vapor transmission rate is calculated and expressed in 
g/m 2 /24 hr using the following formula: 

MVTR (final weight - initial weight) x 24.0 

area of sample in meters x 5.0 (time in chamber) 

45 

[0024] Another measurement of breathability is the oxygen permeation rate (OPR) of the material. In order to reduce 
humidity and heat buildup within the diaper, it has been found that the breathable film of the present invention when 
used as a backsheet on a disposable diaper should have a oxygen permeation rate of from about 3 cu. meters/sq. 
meter/24 hrs. to about 20 cu. meters/sq. meter/24 hrs. 

so [0025] The oxygen permeation rate is measured by the method set forth below. The rate of oxygen permeation 
through a material is measured using a glass chamber with an oxygen monitor and probe. A sample is cut approximately 
equal in diameter to an aluminum foil disc having a 12 cm diameter, Mocon Part #025-493. The sample is placed on 
top of the disc. The glass chamber is placed on the disc and a circle is traced. The circle in the sample is cut. Once 
prepared, the sample disc (foil side down) is clamped between the glass chamber containing the probe and the center 

55 glass piece. A circular piece of rubber is placed between the center glass piece and the open ended glass chamber 
and sealed with a second clamp. The chamber is flushed with nitrogen to a concentration of 0.1% oxygen on both 
sides of the film. One side is then exposed to air (20.9% oxygen), and the times required to reach predetermined 
oxygen concentrations on the opposite side of the film are recorded. The permeation rate of oxygen through the sample 
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is then calculated using the following formula: 

QpR (557*1 0 4 )(volume (mL)) 
5 (average time (sec)) 

Where: 

(5.57* 10 4 ) = Constant value incorporating the slope (time in minutes vs % oxygen level change (0.5%)), 1% 
10 oxygen level of interest, conversion of seconds to minutes, conversion of minutes to days and sur- 

face are of sample (0.775 in 2 ); 
Volume = Measured volume of the glass chamber containing the oxygen probe; 

Average time = Average value of the time interval associated with a 0.5% increase in oxygen concentration. 

15 [0026] Prior to undergoing the process of the present invention the blended film has a moisture vapor transmission 
rate of less than about 100 g/m 2 /24 hr. and an oxygen permeation rate of less than about 0.5 cu. meters/sq. meter/24 
hrs. Thus blended film does not provide the desired breathability achieved by the film after having undergone the 
process of the present invention. 

[0027] As seen in Figs 3A the method of the present invention expands the film out of the x-y plane, i.e., in the z 
20 direction to provide the film with an increased caliper via the raised rib-like elements. In contrast, traditional incremental 
stretching equipment, such as disclosed in U.S. Pat. No. 4,116,892 issued to Schwarz on Sep. 26, 1978, expands the 
film in the x-y plane, in either the longitudinal or transverse directions or both. Thus, traditional incremental stretching 
equipment produces a film of larger planar dimension, e.g., a film having a larger width and/or length dimension. Pro- 
ducing a film of larger dimension may be undesirable in certain circumstances as this may require modifying existing 
25 production equipment to handle the larger film. 

[0028] In addition to providing the film with breathability, the process of the present invention provides a film having 
a cloth-like appearance. This is particularly important if the film is to be used as a backsheet on a disposable diaper. 
Furthermore, the present invention may also provide the breathable film with elastic-like properties allowing the film to 
stretch under relatively low forces. The ability to stretch under normal wearing forces can be very beneficial for dis- 
30 posable diapers to provide increased comfort and improved fit for the wearer. 

[0029] As opposed to being unwound from a supply roll as shown in Fig. 1 , the film 12 may fed through the nip 51 
of opposing rolls 52 and 54 without first being stored on a supply roll. For example, the film 1 2 may be fed through the 
nip 51 directly from an extruder. 

[0030] After the film 12 has been fed through the nip 51 of opposing rolls 52 and 54 the film 12 may be wound up 
35 onto a take-up roll. Alternatively, the film may be fed directly to a disposable absorbent article converter where it forms 
the backsheet of a disposable absorbent article. 

[0031] Examples of disposable absorbent articles are described in U.S. Pat. No. 4,950,264, issued to Osborn on 
Aug. 21 , 1990; U.S. Pat. No. 4,425,130, issued to DesMarais on Jan. 10, 1984; U.S. Pat. No. 4,321 ,924, issued to Ahr 
on Mar. 30, 1982; U.S. Pat. No. 4,589,876, issued to Van Tilburg on Aug. 18, 1987; U.S. Pat. No. 3,860,003, issued 
40 to Kenneth B. Buellon Jan. 14, 1975; and U.S. Pat. No. 5,151,092 issued to Kenneth B. Buelletal. on Sept. 29, 1992. 
Each of these patents are hereby incorporated herein by reference. 

[0032] While the entire portion of the film may be subjected to the forming operation, the present invention may also 
be practiced by subjecting to formation only a portion thereof. For example, it may be desirable to provide specific 
portions the diaper backsheet with breathability, such as the side portions while leaving other portions, such as the 

45 central portion of the backsheet nonbreathable. 

[0033] After being formed as described above, the breathable film of the present invention may be secured to other 
materials to form a laminate. Preferably, the breathable film of the present invention is secured to a nonwoven web. 
The nonwoven web may comprise natural fibers (e.g., cotton or wood fibers), or may comprise synthetic fibers such 
as polyethylene, polypropylene, polyester, or any combination of such fibers. The nonwoven web may be carded, 

so spunmelt, meltblown, or air-through bonded, or have any other characteristic or be manufactured in any manner known 
in the art. Nonwoven webs are preferred when the laminate is to be used as a diaper backsheet as the nonwoven web 
forms the outermost cover of the diaper providing the diaper with a cloth-like look and feel. Further, the outer nonwoven 
web cover may provide the diaper with a landing zone capable of engaging the hooks of a hook and loop type fastener. 
Other embodiments are contemplated wherein the breathable film is secured to other materials such as woven webs, 

55 foams, scrims, films, loose fibers, or any other material or combination that will give the diaper a cloth-like look and feel. 
[0034] The laminates may be made by any number of methods known to those skilled in the art. Such bonding 
methods include but are not limited to heat bonds, adhesive bonds (using any of a number of adhesives including but 
not limited to spray adhesives, hot melt adhesives, latex based adhesives and the like), pressure bonds, ultrasonic 
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bonds, dynamic mechanical bonds, sonic bonds, or any other suitable attachment technique or combinations of these 
attachment techniques as are known in the art. 

[0035] Alternatively, the blended film may first be secured to another material to form a laminate prior to being formed 
according to the method of the present invention as described above; The laminate may comprise any of the afore- 

5 mentioned structures In an especially preferred embodiment, the laminate is formed by extruding the breathable blend 
onto a nonwoven web. The blended film is extruded directly onto a nonwoven web while still in a partially molten state, 
thereby bonding the blended film to one side of the nonwoven web. The laminate may then be subjected to the process 
of the present invention. Alternatively, the laminate may be formed by vacuum laminating a nonwoven web to the 
breathable blend. The laminate may then be subjected to the process of the present invention. 

10 [0036] Referring now to Fig. 5 there is shown an illustration of an alternative embodiment of the opposing pairs of 
rolls of the process of Fig. 1. From the supply roll 11 the film 12 is fed through a nip 151 of a pair of opposing rolls 152 
and 154 of apparatus 150. Roll 152 comprises a plurality of toothed regions 156 and grooved regions 158 extending 
about the circumference of the roll. The toothed regions 156 include a plurality of teeth 157. Teeth 157 are substantially 
parallel to the axis of roll 152. Roll 154 comprises a plurality of teeth 1 61 extending about the circumference of the roll. 

15 Teeth 161 are substantially parallel to the axis of roll 154. Teeth 157 of roll 152 engage or intermesh with teeth 161 of 
roll 154. The portions of the film 12 passing between the grooved regions 158 of roll 152 and the teeth 161 of roll 154 
will be unformed, i.e., the film 1 2 will not be formed or stretched and will remain substantially planar, while the portions 
of the film passing between toothed regions 1 56 comprising teeth 1 57 and the teeth 1 61 of roll 1 54 will be formed and/ 
or stretched producing rib-like elements in the film. 

20 [0037] Referring now to Fig. 6 there is shown an illustration of an alternative embodiment of the opposing pairs of 
rolls of the process of Fig. 1 . From the supply roll 1 1 the film 1 2 is fed through a nip 251 of a pair of opposing rolls 252 
and 254 of apparatus 250. Roll 252 comprises a plurality of toothed regions 256 and grooved regions 258 that extend 
parallel to the axis of roll 252. The toothed regions 256 include a plurality of teeth 257. Teeth 257 are substantially 
perpendicular to the axis of roll 252. Roll 254 comprises a plurality of teeth 261 extending about the circumference of 

25 the roll. Teeth 261 are substantially perpendicular to the axis of roll 254. Teeth 257 of roll 252 engage or intermesh 
with teeth 261 of roll 254. The portions of the film 12 passing between the grooved regions 258 of roll 252 and the 
teeth 261 of roll 254 will be unformed, i.e., the film 12 will not be formed or stretched and will remain substantially 
planar, while the portions of the film passing between toothed regions 256 comprising teeth 257 and the teeth 261 of 
roll 254 will be formed and/or stretched producing rib-like elements in the film. 

30 [0038] Fig. 7 is a schematic illustration of an alternative process for forming the breathable film of the present inven- 
tion. According to the present invention, a film 31 2 is unwound from supply roll 311 and travels in the direction indicated 
by the arrows associated therewith as the supply roll 311 rotates in the direction indicated by the arrows associated 
therewith. The film 312 comprises a blend of a thermoplastic polymer with an inorganic material. From the supply roll 
31 1 the film 312 is fed through a nip 351 of a pair of opposing rolls 352 and 354 of apparatus 350. The opposing rolls 

•35 352 and 354 may be any one of those shown in any one of Figs. 2, 5 or 6. After having been formed by apparatus 350 
the film 31 2 is fed through a nip of a pair of opposing rolls 452 and 454 of apparatus 450. The opposing rolls 452 and 
454 may be any one of those shown in any one of Figs. 2, 5 or 6. 

[0039] The above sequence may be repeated any number of times until the desired properties are obtained. Fur- 
thermore, the degree of engagement of opposing rolls, the dimension, shape and spacing of the teeth on the opposing 

40 rolls, and the size of the rolls can be chosen to produce the desired properties: 

[0040] In an alternative embodiment, the process of the present invention may be practiced in combination with the 
incremental stretching operation disclosed in the aforementioned U.S. Pat. No. 4,116,892 issued to Schwarz on Sep. 
26, 1 978, which is incorporated herein by reference. For example, the film may be incrementally stretched as disclosed 
in Schwarz and then fed through the opposing rolls of the present invention. The above sequence may be reversed 

*5 and/or repeated to produce the desired properties in the film. 

[0041] While particular embodiments of the present invention have been illustrated and described, it would be obvious 
to those skilled in the art that various other changes and modifications can be made. It is therefore intended to cover 
in the appended claims all such changes and modifications that are within the scope of this invention. 

50 

Claims 

1 . A method for forming a breathable film, the film comprising a blend of a thermoplastic polymer with an inorganic 
material characterized in that; the method comprises the step of: 

55 

the film is fed between a first roll and a second roll, said first roll comprising a plurality of toothed regions 
spaced apart by a plurality of grooved regions extending about the circumference of the roll, said toothed 
regions comprising a plurality of teeth, said second roll comprising a plurality of teeth which mesh with said 
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teeth on said first roll, as said film is fed between said first roll and said second roll the portion of said film 
passing between the grooved regions on said first roll and the teeth on said second roll remains substantially 
planar forming first regions in said film while the portion of said film passing between the teeth on said first roll 
and the teeth on said second roll being formed into second regions having raised rib-like elements. 

5 

2. The method of Claim 1 , wherein said first region and said second region are visually distinct from one another. 

3. The method of either Claim 1 or Claim 2, wherein said first region is free of said rib-like elements. 

10 4. The method of any one of the preceding claims wherein said film forms a backsheet oh a disposable absorbent 
article. 

5. The method of any one of the preceding claims wherein said film forms a portion of a backsheet on a disposable 
absorbent article. 

15 

6. The method of any one of the preceding claims, additionally comprising the step of: 

joining said film to a nonwoven web. 

20 7. The method of Claim 1 , wherein said film is joined to a nonwoven web to form a laminate prior to step of claim 1 . 

8. The method of Claim 7, wherein said film is joined to said nonwoven web by extruding said film onto said nonwoven 
web. 

25 9. The method of any one of the preceding claims wherein said inorganic material comprises calcium carbonate. 

10. A method of Claim 1 additionally comprising the step of: 

feeding said film between a third roll and a fourth roll, said third roll comprising a plurality of toothed regions 
30 spaced apart by a plurality of grooved regions, said toothed regions comprising a plurality of teeth which are 

substantially parallel to the axis of said third roll, said fourth roll comprising a plurality of teeth which mesh with 
said teeth of said third roll, said teeth of said fourth roll are substantially parallel to the axis of said fourth roll. 



35 Patentanspruche 
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Verfahren zum Bilden eines atmungsfahigen Filmes, wobei der Film ein Gemisch aus einem thermoplastischen 
Polymer mit einem anorganischen Material aufweist, dadurch gekennzeichnet, daB das Verfahren die Schritte 
umfaBt: 



der Film wird zwischen eine erste Rolle und eine zweite Rolle gefuhrt, wobei die erste Rolle eine Mehrzahl 
von gezahnten Regionen aufweist, die durch eine Mehrzahl von geriilten Regionen, die sich um den Umfang 
der Rolle herum erstrecken, in Abstand zueinander liegen, wobei die gezahnten Regionen eine Mehrzahl von 
Zahnen umfassen, wobei die zweite Rolle eine Mehrzahl von Zahnen umfaBt, welche mit den Zahnen auf der 
45 ersten Rolle kammen, wobei, wenn der Film zwischen die erste Rolle und die zweite Rolle gefuhrt wird, der 

Bereich des Filmes, der zwischen den geriilten Regionen auf der ersten Rolle und den Zahnen auf der zweiten 
Rolle hindurch geht, im wesentlichen planar bleibt und erste Regionen in dem Film bildet, wobei der Bereich 
des Filmes, der zwischen den Zahnen auf der ersten Rolle und den Zahnen auf der zweiten Rolle hindurch 
geht, in zweite Regionen mit erhabenen, rippenartigen Elementen geformt wird. 



2. Verfahren nach Anspruch 1 , in welchem die erste Region und die zweite Region voneinandervisuell unterscheidbar 
sind. 

3. Verfahren nach Anspruch 1 Oder 2, dadurch gekennzeichnet, daB die Region frei von rippenartigen Elementen ist. 

4. Verfahren nach einem der vorstehenden Anspruche, in welchem der Film eine Unterschicht auf einem absorbie- 
renden Einwegartikel bildet. 



7 



EP 1 007 329 B1 



5. Verfahren nach einem der vorstehenden Anspruche, in welchem der Film einen Bereich einer Oberschicht auf 
einem absorbierenden Einwegartikel bildet. 

6. Verfahren nach einem der vorstehenden Anspruche, zusatzlich mit dem Schritt: 

5 

Verbinden des Films mit einer Vliesbahn. 

7. Verfahren nach Anspruch 1, in welchem der Film mit einer Vliesbahn verbunden wird, urn vor dem Schritt des 
Anspruchs 1 ein Laminat zu bilden. 

10 

8. Verfahren nach Anspruch 7, in welchem der Film mit der Vliesbahn durch Extrudieren des Films auf die Films auf 
die Vliesbahn verbunden wird. 

9. Verfahren nach einem der vorstehenden Anspruche, in welchem das anorganische Material Kalziumcarbonat um- 
15 fa6t. 

10. Verfahren nach Anspruch 1 , zusatzlich mit dem Schritt: 

Fuhren des Films zwischen eine dritte Rolle und eine vierte Rolle, wobei die dritte Rolle eine Mehrahl von 
20 gezahnten Regionen aufweist, die durch eine Mehrzahl von gerillten Regibnen in Abstand zueinander liegen, 

wobei die gezahnten Regionen eine Vielzahl von Zahnen aufweisen, welche im wesentlichen parallel zur 
Achse derdritten Rolle liegen, wobei die vierte Rolle eine Mehrzahlvon Zahnen umfaBt, welche mit den Zahnen 
der dritten Rolle kammen, wobei die Zahne der vierten Rolle im wesentlichen parallel zur Achse der vierten 
Rolle liegen. 

25 

Revendications 

1. ProcSde de formation d'une pellicule imper-respirante, la pellicule comprenant un melange d'un polymere ther- 
30 moplastique avec un materiau inorganique, caracterise en ce qu'il comprend I'etape suivante : 

on introduit la pellicule entre un premier rouleau et un second rouleau, ledit premier rouleau comprenant plu- 
sieurs regions dentees separees par plusieurs regions rainurees s'etendant sur la circonference du rouleau, 
lesdites regions rainurees comprenant plusieurs dents, ledit second rouleau comprenant plusieurs dents qui 

35 s'engrenent avec lesdites dents se trouvant sur ledit premier rouleau, en ce que, lorsqu'on introduit ladite 

pellicule entre ledit premier rouleau et ledit second rouleau, la partie de ladite pellicule passant entre les 
regions rainurees se trouvant sur ledit premier rouleau et les dents se trouvant sur ledit second rouleau reste 
sensiblement plane, formant de premieres regions dans ladite pellicule, tandis que la partie de ladite pellicule 
passant entre les dents se trouvant sur ledit premier rouleau et les dents se trouvant sur ledit second rouleau 

40 est formee en secondes regions ayant des elements en saillie de type nervure. 

2. Procede de la revendication 1 , dans lequel ladite premiere region et ladite seconde region sont visuellement dis- 
tinctes Tune de I'autre. 

45 3. Procede de Tune ou I'autre des revendications 1 ou 2, dans lequel ladite premiere region est depourvue desdits 
elements de type nervure. 

4. Procede de Tune quelconque des revendications precedentes dans lequel ladite pellicule forme une feuille de 
renforcement sur un article absorbant jetable. 

50 

5. Procede de I'une quelconque des revendications precedentes dans lequel ladite pellicule forme une partie d'une 
feuille de renforcement sur un article absorbant jetable. 

6. Procede de I'une quelconque des revendications precedentes, comprenant en outre I'etape consistant a : 

55 

reunir ladite pellicule a un voile non tiss6. 

7. Procede de la revendication 1 , dans lequel ladite pellicule est reunie k un voile non tisse pour former un stratifie 
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10 



25 



30 



35 



40 



45 



50 



avant P6tape de la revendication 1 . 

8. Proc6d6 de la revendication 7, dans lequel on reunlt ladite pellicule audit voile non tiss6 en extrudant ladite peilicule 
sur ledit voile non tisse. 

9. Proc6d6 de I'une quelconque des revendications prScedentes dans lequel ledit materiau inorganique comprend 
du carbonate de calcium. 

10. Proc6d6 de la revendication 1 comprenant en outre l'6tape consistant k : 



introduire ladite pellicule entre un troisieme rouleau et un quatrieme rouleau, ledit troisieme rouleau compre- 
nant plusieurs regions denteesseparees par plusieurs regions rainurees, lesdites regions dentees comprenant 
plusieurs dents qui sont sensiblement paralleles & I'axe dudit troisieme rouleau, ledit quatrifcme rouleau com- 
prenant plusieurs dents qui s'engrenent avec lesdites dents dudit troisieme rouleau, lesdites dents dudit qua- 
15 trieme rouleau etant sensiblement paralleles a I'axe dudit quatrieme rouleau. 



20 
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Fig. 3 
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Fig. 3A 
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